Summary. The effects of a high-fat diet on ketonemia and other plasma parameters of gluconeogenesis and ketogenesis were studied in rabbits during feeding, during a 4-day fast, and again during refeeding. Arterial plasma glucose, lactate, total aminoacids, ketone bodies, insulin and glucagon were measured daily. In the fed state, the high-fat diet induced an increase in plasma NEFA and ketone bodies and a decrease in alaninemia. The most striking effect of the high-fat diet, compared with the normal low-fat diet, was the twofold increase of ketonemia during fasting, even though the difference in NEFA level after both diets was only 19 %. This effect was maintained throughout the fasting period. The high-fat diet also induced higher glycemia and lower alaninemia during further fasting. Insulinemia sharply decreased to a very low value from the beginning of fasting, but the high-fat diet did not have any particular effect. Glucagonemia was not different in the fed state than in fasting, whatever preceding diet was given. Therefore, the lipid content of the diet prior to fasting introduced important and persistent modifications in the triglycerides and glucose metabolism during fasting.
Introduction.
In all species, fasting induces a well-known shift in fuel metabolism which tends to facilitate the utilization of fats stored in adipose tissue and to preserve the nutritional status of glucose-dependent tissues. Thus, hepatic gluconeogenesis and ketogenesis are enhanced.
Major blood modifications observed shortly after the initiation of fasting are
(1) an increase in the plasma concentrations of NEFA and ketone bodies, and (2) a decline in glycemia and insulinemia. Numerous factors can modify the amplitude of these modifications in the metabolism and blood. For instance, the level of fasting ketonemia varies according to species (Bouchat, Doiz6 and Paquay, 1980 ; Brady et al., 1977 ;  Schreiner, Lemons and Gresham, 1981 ; Williamson and Whitelaw, 1978 ; Zammit, 1983) .
The effectiveness of fasting gluconeogenesis and ketogenesis can be changed by the physiological or hormonal status (Hagenfeldt et al., 1981 ; Mutter and Seitz, 1981 ; P6gorier et a/., 1982 ; Varnam, Jeacock and Shepherd, 1978) ; fasting ketogenesis is suppressed during sepsis (Beisel and Wannemacher, 1980) . The nutritional status preceding the fasting period can also modify the metabolic response of the entire organism or of liver gluconeogenesis or ketogenesis (Belo, Romsos and Leveille, 1976 ; Bouchat, Doiz6 and Paquay, 1980 ; Brady et al., 1977 ; Cowan, Vranic and Wrenshall, 1969 ; Mc Donald and Johnson, 1965 ; P6gorier et al., 1982 ; Peret et al., 1975) . Few Glycemia and insulinemia were shown to increase in the fed state in rats given a high-fat diet (Portha, Giroix and Picon, 1982) . The same observation was made in rabbits in the fasted state (Lacombe and Nibbelink, 1983 (Aoki, 1981 ; Felig et al., 1969) , as well as with a sparing effect on body protein and the preferential utilization of ketone bodies as fuel. In rabbits, this pattern was found for alanine which is considered as the principal gluconeogenic aminoacid, at least at the beginning of fasting.
Paradoxically, plasma total aminoacid levels were stable at the same time after the HF diet, or increased slightly after the LF diet. Consequently, it is probable that other aminoacids, such as alanine, form the major gluconeogenic substrate in rabbits when fasting is prolonged.
Fasting ketonemia was lower in our rabbits than it is in rats, and was considerably enhanced by the HF diet. On the other hand, NEFA increase due to this diet was slight and could account for the enhanced formation of ketone bodies. Data on various species (Bouchat, Doiz6 and Paquay, 1980 ; Brady et al., 1977 ; Zammit, 1983) show no direct correlation between plasma NEFA concentration and ketonemia.
Most of the increase in ketonemia must have been a result of augmented liver ketogenesis ; high-fat diets are known to enhance ketogenesis in isolated rat liver cells (Malewiak et al., 1983 ; Williamson and Whitelaw, 1978) . The main reason for this could be a lower level of malonyl-CoA in the hepatocytes, followed by a more unrestrained carnitine-acyltransferase activity in mitochondrial membranes ; ketogenesis would thus be increased for the same uptake of fatty acid by the liver. Glucagon probably plays no part in the decrease of malonyl-CoA synthesis in rabbits ; glucagonemia was not modified by either fasting or diet. It may have a minor role in the genesis of fasting hyperketonemia in this species. A comparison can be made with ruminants in which glucagonemia increases only after prolonged fasting (Schreiner, Lemons and Gresham, 1981) and glucagon has a poor effect on ketogenesis from oleate in isolated liver cells (Donaldson and Pogson, 1983) . The higher ketonemia in starved rabbits (fed the HF diet) could also have resulted from initially lower insulin levels, despite the fact that the difference was not significant (fig. 3) . The augmentation in ketonemia could also be related to a mechanism which does not involve the regulation of carnitineacyltransferase activity. In rabbits we found that high-fat diets increase ketogenesis from butyrate in isolated liver cells (Jean-Blain, 1982) 
